DOCOBENl BESOKE 



ID 177 605 

TITLE 

XNSVIIOXIOil 

BUb DATE 
NOTE 

AVAiLABtE faO« 



CS 205 2117 



RBS 



Thomas, jchn «• : Taylcr, Beverly Loy 
Critical Thinkiro ar.d Instructicn: A Rev-ew, 
Publicaticn Nc. EI-1. 
Research for Better Schools, inc., Philadelphia, 
Pa. 
75 

30p, 

Pesearch fcr Better schools. Inc., 
St., fiiiladelchia, PA 19123 ($2.00) 



UU« North Third 



«i01/fC02 Plus Postage. 

♦Critical Thirking; Curriculuir Develofment; 
♦Curriculua Enrichnent; Elementary Secondary 
Education; Proqrai loproveoent; *Student Improvement; 
♦Teaching Techriques; Thought Processes 



ABSIRACr 

critical t 
coiidems. 
that derin 
thinking^ 
. research i> 
whether th 
ot evdiuat 
ofcers a n 
a goax ot 
spfcif ic" 
reaj. xife 



This paper examines educators' interest in fostering 
bin king behaviors ir relation to other "process education" 
It presentr a definition of critical thinking and then uses 
ition to classify and evaluate the literature on critical 
logical thinking, and reasoning. The paper examines essays, 
tudies, tests, and instructional materials cn the oasis of 
ey view critrcal thinking as an act of inquiry, as an act 
ion, or as a synthesis of these two processes, finally, it 
umber of conclusions, among them' that critical thinking, as 
instruction, should be translated into a set of "context 
t-erformance skills that facilitate students' performance on 
problems and decision-making tasks. <Authcr/FL) 
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CRITICAL THINKING 
AND INSTRUCTION^: 
A REVIEW 



by 



John W. Thomas 
Beverly Loy Taylor 



1975 
Abstract 



Educators' interest In fostering ^critical thinking" behaviors Is 
examined In relation to other "process education" concerns. A definition 
of critical thinking Is offered. This definition Is subsequently used to 
classify and evaluate the literature on critical thinking. logical think- 
ing and reasoning. Essays, research studies, tests and Instructional 
materials are examined on the basts of whether they view critical think- 
ing as an act of Inquiry, an act of evaluation or as a synthesis of these 
two processes. Finally, a number of conclusions are reached, e.g.. cri- 
tical thinking, as a goal' of Instruction, should be translated Into a set 
of "context specJ "c" performance skills which facilitate students' per- 
formance on "real life" problems and decision-making tasks. 
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Introduction 



Th« impttus of the curriculum reform movement of che past fifteen 
years has turned minds towards -process education." teaching students how 
to think, and setting up practical experiences so that students can define 
and carry out their own research. Even before this most recent shove In 
the direction of processing Informajlon. any investigator would have been 
hard pressed to find disagreement tha? an Important goal of education is 
to teach children how to think. While there Is little argument on the 
name of the same, there Is much contradiction and confusion on how to play 
It. The largely unmapped territory of thinking may^be one of mankind's 
last front fers. 

Knowledge of this extraordinary capability which separates humans 
from others of the animal kingdom remains a Jungle of disconnected, though ^ 
often laudable. Ideas, theories and guesswork. After all, one cannot con- 
clude from a wrinkled brow or a thoughtful expression that thinking Is in 
fact taking place; one can infer only from observable behavior In situa- 
tion requiring thought. We cannot see the Intellect in action In the same 
way that we can view the movements of our bodies. We must speculate as to 
the construct, range and sequence of our mental activities. Some inves- 
tigators (Burt. 1949; Guilford. 1956) have hypothesized constructs of the 
mental processes, which at least offer insight Into the many factors in- 
volved in intelligence. Guilford, for example, has Isolated 120 separate 
abilities along the three major dimensions of operations (Intellectual 
processes), contents (modes of representing information) and products of 
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these operations upon the content. Regardless of criticisms of validity 
and predictive qualities, Guilford's "structure of the Intellect" has 
spawned the development of Instructional objectives from Its various cells 
(e.g., Karnes, I97O; Heelcer, 1969) and acquainted us with the complexity 
of the Intellect. 

Other exploratory efforts have taken the road of classifying cognitive 
processes according to task analysis; that Is, describing thr necessary 
performances for completing a task. Examples of this approach would In- 
clude Bloom's taxonomy of educational objectives (1956) and Gagne's cumu- 
lative learning model (1970). Neither Is a model of thinking, but both 
have utility as educatlona; guides in designing curricula and Instructional 
objectives. Still other routes" to the understanding of this fertile area 
have involved the development of Information- processing models, such as 
Fletcher's (1969) and the TOTE Unit (Miller, Galanter and Pribram, I960), 
or problem-solving models, e.g., Dewey's five-step approach, all of which 
attempt to delineate the logical steps composing a complex thinking act 
so as to teach problem-solving strategies to children. Of this approach, 
Russell (i960) writes: 

Recent work suggests that enumeration of stages Is at best a 
primitive description of a subtle process and that the sequence 
of any pattern of stages shifts rapidly without a general clear- 
cut series of events always In operation, (p. 64?) 

All of the signposts into this land are tentative and subject to In-. 

terpretation and argumentation. An instructional charting of the thinking 

domain can allow educators to move from the well-tilled area of teaching 

facts and content to this fallow region of teaching cognitive processes 



for 'us. in a dy„«,Ic..,h.«,ln, .ocl.ty. Pr.v1ous for.y, Into thi. fl.ld 
so ovTUp and dupl Ic.t. on. .nc«»»r th., BIoo«, .„d R.^ (,569) hav. 
stat«d: 

Thus, in spite of th, many inroads ,0 far. visibility still is limi- 
ted in this fossy landscape. 7i,is being th. case, it is no surprise that 
little progress in th. t^iching of thinking has occurred. It has b.en 
pointed out. by way of further explanation, that teachers are not train«l 
to teach thinking, that th.r. is a g.n.r.l bel i.f that thinking occurs 
naturally without training, and that many «luc.tor. believe that the larger 
population is incapable Of reflective thought and therefore not trainable 
(Burton. Kimb.ll and Win,, I96O). Let us. then, rope off one province, 
that of critical thinkin,. ami inspect it more closely. 

A Definitio n of Critical Thinking 

Variously referred to as reflective, clear, or "straight" thinking 
and often connected with inquiry and problem solving, critical thinWg is 
considered to be one of the higher order cognitive processes. A diction- 
ary definition of the word "critical" puts forth the idea of careful anal- 
ysis and judgment, for the objective determination of merits and faults 
l>onald Johnson (I3ks) states: 

:i ^t^n'^fth" :L^-?-a%:^.t:;:-^;rn:^^?o%™■t^r^^ 
r;y"or^;:r:??.it?o°n.''",r-r;;r - 
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Although Reltz (1952, p. $112) would dtugrm' rtgarding the productive 

1 

qualities of judgment", others concur. Guilford describes and differen- 

« • • • . 

tiates five types of thinking In his "structure of the intellect" — 

memory, cognition, .convergent production, divergent production, and eval- 

uation. About the evaluation component, he says: 

A^flfth oroup has to do.with evaluation, which. In more familiar wayso 
of speakl^ng, means critical thinking. We continually evaluate what we 
know, what we recall, and what we produce by way of conclusions. 
(p» 177) . 

For. Guilford, as for others, evaluation Is concerned with Judgment, I.e.. 
decision making, not with production, even though something of a case 
might be made for viewing the judgment as the product of the judging pro- 
cess, as does Reltz. Judgment, according to Reltz, "Is the most Important 
form of the higher mental processes as far as human activities are con- 
cerned" (p. 5^2) because It Involves the examination of. two referents , 
the second of which Is a standard or norm by which a comparison Is made 
with the first. Thus, he concludes that the term "critical thinking" is 
an accurate one. 

Nevertheless, critical thinking has amassed a number of meanings in 
the educational community; it Is a term that has been applied to such 
diverse areas as formal logic, paragraph comprehension, the scientific 
method, and the incuiry approach. In his review of the thinking- processes , 
Russell (1965) summarized the diverse interpretations given fo critical 
thinking : . 

« 

It has been made synonymous with the ability to abstract and 
organize information, to draw inferences, to search for rele- 
vant materials, to evaluate data, to comprise sources, to employ 
a frorn-Missouri attitude, to distinguish fatt from opinion, to 
detect propaganda, and to apply the rules of logical reasoning, 
(p. H) 



Fu^rtherroore, after sarv6yfog the literature, Allen and Rott (I969) report 
that; ' . 

• * • 

Critical thinking has been as$oc!ated In* whole or In part with prob- 
lem solving, creative thinking, reflective thinking, loglcaUthlnkIng, 
reasoning, evaluation, associative thinking, and Judgment. So dense 
IS the semantic -jungle In which these terms reside that some have 
sought out new terms less burdened by previous semantic confusion. 
Thus, Kurfman adopted the term "effective thinking" and Smith and 
Tyler chose "tiear thinking" as different labels for essentially 
the same process. Others have expr/^ssed preference for "straight 
thinking," "sound thinking," and "rat lonaV thinking." (p. \k) 

> 

With this plethora of associations, -It Is little wpnder.that confusion Is 
the keyword in an area that. Ironically, Is composed of analytical and 
logical skills. ' ' 

Allen and Rott have, perhaps, snipped away some of the tangles by 
dividing critical thinking literature into three major approaches: An 
act of evaluation; an act of Inquiry; and a pluralistic act, which syn- 
thcsizes evaluation and Inquiry (pp. 2-5). 

^ • Critical thinking as evaluation . 

Viewing critical thinking as evaluation,- Russel 1 (I960) writes: 

Critical thinking. .. is a process of evaluation or categorization in 
terms of some previously accepted standards. It Is a logical exami- 
nation of data which avoids fallacies and Judgments on an emotional 
basis only. (p. 65I) 



Allen and Rott point out that these standards of assessment often are 
drawn from the traditional rules of logic (p. .3). Kolesnlk (1964) sug- 
gests that a reorganization of concepts occurs for purposes of evaluation 
and adds that the ensuing judgment involves the assertion, denial, or com- 
parison of the merit or value of the subject at hand (p. 234). Unlike his 
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loqoacHoos cotUagues, Ennis (1962) views. critical thinking simply as, 
"the correct assessing of statements." which, he ekp4alns In a foofnote. 
>as derived from B. Othanel Smith: ' ' ♦ 

.?rdiJ-!!,r^ t^T ^^'^^ • • *tatemenl mearl^ and 

fn%M " u^^u^^l 'c^^^Pt or reject It. We would be engaged ' 

Ik "2,**^'*^^) ^^^"^ * call cri- 

tical thinking, (quoted in Ennls. p. 83) ' ► 

Although Ennls' notion offers the ytmost In simplicity, som'^ question 
might be raised as to what '•cprrecf means. Ennls. of course, refers to 
the use of conditional logic In assessment, but^-lt^saems fmplauslble to 
apply the same standards, however logJcal . 'to* every situation v I ^ed by 
every critical InvcUlgator. Indeed. Kolesnlk. In his discussion of the 
estabUshment of criteria. poFnts out that '^^it'ls often taste or opinion, 
rather, than absolute certitude, that A. B. and C. rather than 0 and E are 
the most valid hallmarks" In controversial Issues as might be found In 
advertising. .politics, or newspaper editorials where disagreement is com- 
mbn (pp. 23^-35). To a certain extent, then, criteria are peculiar to the 
area or the individual making the Judgment. 
2. Critical thinklncji as Inquiry . 

This discussion leads us to the second category, that of critical 
thinking as an act of inquiry. Budmen writes: 

nr^K?!!^*^' "!?^u^°u''* ^^"^^^ ^"^ ^^"9^^ ^^^^ there are 

problems for which there Is no single solution - only judgments 
and choices of alternatives. What to consider in arriving^at 
those judgments, how to identify the alternatives and make the 
choices, is what the process of critical thinking is all about. 
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Budmen continues by describtng what amounts to a problem-solving mode4 ; 

that Is. he o^tUnes the steps of Identifying basic assumptions, examining' 
all sides of an issue, reviewing possible actions arid their Itkefy results, 
and finally, arriving at a decision. .The passage eoncl^e^s with tJTe state- 
ment that "the kind of problem best'.su'ited to the crit'ical thinking* procis 
doesn-t allow^of a riahj. answer."^ (p. k). Other.writers offer similar 
approaches, most notably Dewey (1933)'. Dressel (I960h and Burton. Kimball ' 
and Wing (I960). The notion of evaluation, while present, is not the thrust 
of their respective models. Rather^ the act of inquiry, problem solving, i 
reflective thinking, or whatever Its assigned terms, takes' the centr.al 

position. ' • 

• *• • 

Explaining the difference between the two vrews of cri tical thinking 
as evaluation and as inquiry. Alien and Rott state: 

* * 

• Critical thinking as evaluation starts with a .conclusion and 
works its way back to the data from which the conclusios was 
constructed. Critical thlnkfng as inquiry begins with data 
and works Its way forward to a conclusion, (p. k) ' 

I? 

They go on to say that: - * 

• . • 

Critical thirling as inquiry involves a work strategy predic- 
tive of sound decision-making, wficreas critical thinking as 
evaluatwn .involves the proper assessment of information and 
' arguments against logical or quasi- log leal norms at whatever 
stage of the inquiry process they ^ay occur, (p. k) 

Other writers discussing the relationship of critical thinking and prob- 
lem solving tend to view the former as a part of the latter. To wit, 
Johnson states that "the judging process may be a firtai or an Imterme- 
diary phase of problem solving" (p. 207) and Kolesnik postulates that in 
the same way that critical thinking involves reasoning, so does problem 



solving include critical thlnklnfl (p. 235). from an* Instructional view- 
point, Madison seconds Smith's statement that U Is possible to develop 
critical thinking as the result of a problem-solving approach to learning, 
but he indicates that critical ^thinking also Includes personal analysis of 
a situation or of written or oral communications (1971, p. ll's^). 
3' Critical t hinklhg as evaluation and Inquiry . ' ' 
\ Allen and ftett's view of critical thinking as a synthesis of . 
evaluation and Inquiry appears to be the most general and imprecise. Thei 
discussion begins with a description of Kurfman's Idea of effective think- 
ing, which he splits into a creative and a critical component. Allen and 
Rett, however, prefer to equate Kurfman's concept of effective thinking 
with an oveisall view of critical .thinking, thus falling themselves Into 
the trap that "until then they h^d avoided. Their interpretation is ^n - 
attempt to stretch the concept of critical thinlting to fit all of the cor- 
ners, while it seems clear that Kurfman vlewerf critical thinking as only 
one part of effective thinking, which. he deemed the generic term' for the 
concept. Their second example of critical thinking as a pluralistic act 
comes from the work 6f Els,ner (19^5), who suggested four aspects of cri- . 
tical thinking: 

». Questing; or Jhe pursuit of knowledge and the accompanying 
disposition towards wonder; 

2. 'Speculating,, or generating models to explain phenomena; 

3. EvaJudting Ideas on the basis of logic, evidence, and 
language used; and . 

4. Const rue ting,- or producing relationships between seemingly 
unrelated ideas, (pp. 627-33) 



i2! 
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tfsner hopes that his work "may" prove useful In formulating educational 
objectives and in constructing devices" (p. 634). In spite of the fact 
that the beauty of £isner"s article fs derived from its breadth and 
eclecticism, Allen and Rott make a strong point when they conclude that 
"although Eisner"s model provides few answers, It does raise numerous 
provocative questions" (p. 6). Eisner"s attempt to bring the concepts of 
problem solving, creative thinking, evaluation, and associative thinking 
under .the' single roof of critical thinking Is praiseworthy but, in the 
end, not, sufficiently detailed for Instructional implementation. 

Of these three approaches to critical thinking. It Is the first that 
has received the most attention. Furthermore, Allen and Rott Indicated 
that: 

The view of critical thinking as a "process of evaluation... in^ 
terms of some previously accepted standards" has provided the 
strongest conceptual basis for Instruction... (p. 14) 



studies and Projects in Critical ThinkI 



n£ 



A number of studies focusing on the Improvement of students' critical 
tr^.nking abilities have been undertaken in a variety of areas, including 

> 

Ir-iic. evaluation, inquiry and critical reading. In addition, curriculum 
Jevelopment efforts to strengthen critical thinking skills can be found in 
<iil ur the major subject areas. Most often, the instructional program 
: ;fci:ve-, are framed according to the general abilities or aspects of 
.r.t .11 thinking. These aspects may refer to such areas as conditional 
.'-1 .itMuct:ve reasoning or may include such activities as recognizing 
.....Ttions naKing inferences, judging reliability of Information or 
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testing hypotheses. Often It Is assumed that ^ students sufficiently 
practice skills of analyzing proofs, applying i^rlnciples of logic or 
evaluating syllogisms, they will be able to apply what they heve learned 
to a wide variety of Issues In and out of school. 
' • Critical thinking as evaluation . 

The bulk of studies and curriculum development projects approach- 
ing critical thinking as evaluation have utilized the traditional logics 
as standards of judgment. Thus, often under the name of critical think- 
ing, direct instruction in the principles of formal logic has been carried 
out. Although this, task traditionally has not met with great success. 
Saadeh (I969) reported significant results with a training program for 
sixth graders, this course of Instruction covered the concrete, func- 
tional and abstract meanings of an Inference, generalizations, the evalu- 
ation of an inference and testing the validity of an Inference. Ennis 
(1971) adhered more closely to the traditional approach in his training 
program to teach conditional logic to chUdren. His data support the con- 
elusion that there is considerable conditional logic ability among six to 
nine year olds and that instructional materials can effect meaningful 
changes in the logical skills of children between six and twelve. 

Research relative to the feasibility of teaching children the princi- 
pies of logic, deductive reasoning, mathematical logic and relational 
reasoning is conducted frequently and with some temporary success. Keislar 
and Stern (1969) reported favorable results In teaching children the use 
of verbal quantifiers (all. some. none, always, etc.) when performance 
^as ,.ea.ured against a control group. Roberge (1970) presented data to 
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%how that classroom instruction In some of the valid principles of class 
and conditional reasoning ml^ht begin as early as the fourth grade. Also 
reporting good results was Hyram (1957) in his efforts to teach seventh 
and eighth graders the principles of logic (definition. Inductive and 
deductive inference). Students In the experimental group who had received 
instruction in the rules of logic showed significantly greater gains than 
their matched control peers on a test of general reasoning ability, thus 
causing Hyram to recommend that logic be taught directly and applied to 
varieties of data. Henderson (1958) also reported favorable results In 
teaching !ogic to high school students, finding that such training facili- 
tated Improved achievement test scores. These studies Indicate that ele- 
mentary scho* 1 students, as well as older students, can grasp the princi- 
pies of logic. Other works, not noted here, have presented positive data 
from efforts with even younger children. 

Major curriculum development projects utillzlna standards of tradi- 
tional logic include the Illinois Project on Critical Thinking (reported 
by Allen and Rett) which was begun In 1954 with the expressed purpose of 
developing methods and materials for improving students' thinking ability 
with principles of Mgic. semantics and reasoning. Smith and the project 
staff prepared a list of 16 specific reasoning and judgmental behaviors 
for students to learn. In addition. Ennis' Cornell Project on Cr?tical 
Thinking, which extended from May 1962 to September 1964. caused him to 
set forth his 12 aspects of critical thinking (1962) having to do with 
conditional logic. In 196A. the Wisconsin Concepts In Verbal Argument 
f^rojoot (discussed by Allen and Rott) was initiated. It utilized the 
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Informal logic system of Steiphen toulmin because It was felt to be more 
applicable to students' common experiences than were the traditional 
logics. Seventeen critical abilities were developed by the Wisconsin 
staff in their attempt to achieve more transfer from schbolworic to out-of- 
school life, 

2. Critical thtnk»n<^ as InoalfY 

Approaching critical thinking from an inquiry point of view. 
Dressel and Mayhew (1954) initiated the Cooperative Study of Evaluation 
In General Education (reported by Allen and Rott) . for which committees 
were established to Investigate objectives in several areas, one of which 
was critical thinking. Thjs committee developed eight clusters of specific 
abilities, which comprised a problem-solving strategy. Allen and Rott * 
note that: , 

An interesting outcome of the study is that all committees 
. reconized the importance of critical thinking as evidenced 
by the design and development of tests for evaluation in 
each of the five areas other than critical thinking Itself. ' 

(p. 9) 

Thus, Oressel and Mayhew came to suggest that guidelines be established for 
modifying math social studies and English so that they would become essen- 
tially courses In critical thinking (195M. It has been pointed out 
(Allen and Rott. p. lA). however, that viewing critical thinking as in- 
quiry is not especially suited to curriculum implementation since no defi- 
nite system of concepts thus far has been developed for the classroom. 
The impl ication that problem solving proceeds from one step to the next in 
an orderly fashion Is not only too simplified (as noted earlier) but also 
•^-a/ confuse and inhibit students who work In different ways. 
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3. Critical thinking as evaluation and inquiry . 

Representative of the pluralistic approach to critical thinking, 
Allen and Rott cite the Eight-Year Stud> of the Progressive Education 
Association as a valiant but unsuccessful attempt to synthesize behavioral 
. Objectives from logic, probl em-sol v ing theory and the sciences. This pro- 
ject developed four clusters of abilities under the headings of Interpre- 
tation of Data, Applications of Priniciples of Science, Application of 
Principles of Logical Reasoning and the Nature of Proof. The study re- 
ceived little attention, though, presumably because of the onset of World 
War Jl at the time of its publication. 

Evaluation of Critical Thinking 

Methods of evaluating s;:udent acqu i s 1 1 Ixm of critical thinking behav- 
iors have been sketchy. There is not a v^el 1 -rounded field of available 
indices of student?' abilities in thinking. Since no suitable ones were 

vicctrss itj 1 0 to test the i't-huvlors being taught, several of the previously 
rent ioned curriculun development projects constructed their own Instru- 
r^'-int^. Thjs, tw..; deduction tests came out of the Cornell Project on Cri- 
tical T^-in'. ;n-j: The Cornell Cone i t ional -Reason ing Test, Form X and The 
v.).'ne:! : I^^^-,-f..^^s«■ni^'J Tost, Form X. Dressel and Mavhew included a test 

/ 

o't ^r't ca* thioKinq in rh*Mr Cooperative Study of Evaluation in Gen^-ril 
ut:!f...-. JVobar.'v tfu* -uv^t well known ot the tests of critical thinkinq 
•• o .^r.>dus.r»o :.>/ W<itson and Gla'u^r in b^i*2 ani rev!^ed !n lOS?* 
* int.) six ^iji'ior^,: A Survey of Opinions, General Logicul 

: . r- ".'••n* » > I * .^^t >n Tr»sf. . 0 i sc r i n i t ion ot Arqu^nt^rrs 
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and Evaluation of Arguments. Ballou Skinner (1971) notes that Watson and 
Claser considered critical thinking to be composed of the sub-abll Itles 
of Inferences, deductions, recognition of assumptions. Interpretations and 
evaluation of arguments, and they specifically designed their test to 
measu.-e these aspects. Johnson adds that this Instrument also tests for 
Individual differences In the relative weights of emotional and rational 
factors affecting abstract Judgments (p. 21 8); Another Instrument Is 
Wrightstone's Test of Critical Thinking In the Social Studies (1939). 

. In addition. Skinner cites two sources for Ideas In compiling tests 
of critical thinking: The Thirty-fifth Yearbook of the National Council 
for Social Studies (1965) and Bloom's Taxonomy'' of Educational Objectives 
(1961). Finally, Dunning (195^) presented a method for constructing paper 
and pencil tests of critical thlnk'ng by teachers themselves. 

Although there are other tests of critical thinking and those men- 
tioned here are merely representative, the fact remains that the field of 
measuring critical thinking abilities still is a rudimentary one. That 
the concept of critical thinking itself Is fuzzy and Indeterminate no doubt 
contributes to the paucity of testing Instruments. Taba (1950) pointed 
out that schools emphasize the same abilities that evaluation programs do 
and that since critical thinking has not been taken seriously by test 
developers, schools' evaluation of students is limited to Information re- 
call and other academic skills which do not Include critical thinking 
(p. i»8). 
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The Dearth of Critical Thinking Curricula 

Two 9enera1 areas of difficulty account for the lack of critical 

thinking programs In the classroom. The first has to do with traditional 

approaches to school curricula and methods of teaching, while the second 

Is concerned with the- notion of general IzabI 1 Ity and transfer of training. 

' • Traditional teaching methods and curricula. 

Addressing himself to the question of why teachers fall 

to teach critical thinking, Skinner asks: 

Is it because the teacher does not understand the true 
nature of critical thinking, has no Idea of how to go 
about the process of teaching for the development of 
critical thinking, or has difficulty In designing tests 
for the evaluation of critical thinking? (p. 372) 

About teaching, Taba states: 

Presumably the development of critical thinking requires 
teachers who themselves can think. . Yet, many teachers. 
In their own training, have never had the opportunity 
to do anything but follow the routines of mastering 
lectures, texts or sources, (p. 48) 

This view was 'vorthy of note In 1950 and remains an Important Issue today. 

Dresscl has suggested that not only does the lack of understanding 
of the nature of "reasoning" contribute to Its absence from the class- 
room but several other factors are at work. Including many teachers' view 
that learning the history of what others have thought if more Important 
than encouraging students to develop their own ideas and, that because 
thinking is dependent upon knowledge (e.g., Kolesnik, Taba), many edu- 
cators mistakenly believe that thinking proceeds automatically out of 
mastery of content (1955, p. 4l9). 
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A$ pointed earlier, most educators would agree that teaching students 
how to think Is an Important goal of education .^Implementation Is suffi- 
ciently difficult, however, to cause It to be forfeited, usually In favor 
of the more easily taught and tested mastery of content. Crutchfleld 
(Rubin, 196a) complains that because the traditional curricula are so en- 
cumbered with subject matter, there Is little time or energy to attend to 
the more advanced skills of thinking. Thus, there is a postpi^neroent syn- 
drome evident from elementary to secondary schoolwork and, for the most 
part, from secondary to post-secondary programs, and even beyond that 
(p. 53). Furthermore, Important but diff Iculfto-Impleroent*goals such as 
critical thinking often remain unanalyzed slogans, offering little help in 
the classroom and Inviting teachers to neglect the goal or to define It in 
accordance with their own objectives (Osborne and Reagan, 1973, p. 263). 

Aside from the already-discussed lack of consistency of terms for cri- 
tical thinking and the -lack of agreement regarding the nature of thinking 
critically, there arc several other obstacles to the development of cur- 
ricula for teaching these skills. Taba mentions schools' organization of 
teaching and curriculum. Curricula, she says, do not take account of the 
types of issues that could be investigated In addition to the traditional 
goal of amassing knowledge, so that many fertile fields for developing 
critical thinking go untended. Similarly, the sequence of curricula is 
arranged according to the procession of subject contents, while other ^ 
important objectives (such as the development of critical thinking skills) 
are ignored. Furthermore, curricula often are organized around those facts 
are necessary for recall on achievement tests, and too few tests evaluate 
thinking skills (pp. kS-hS) , 
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Taba Indicates that too often, a simplified view of critical thlnkii 
»*s taken, thus attempting to reduce It to « few^problem-solvlng si 
be taught during a class period. Calling critical thl^nklng a v«y of life, 
she makes a strong case for a comprehensive approach that «^uld allow suf- 
ficient time for continued practice of the skills In a number of differ- 
ent contexts. She alsp notes that the sequence of the process Is impor- 
tant and that some experiences are necessarily preliminary to others; 
therefore, premature "why" questions or attempted generalizations in the 
classroom may thwart the desired learning. Attention to learning sequen- 
ces and allowing sufficient time for students to acquire and use the skills 
of critical thinking are essential. Her belief that critical thinking Is 
best achieved in group situations where the exchange of ideas and gather- 
ing of background information can occur, leads her to suggest that experi- 
mentation be undertaken to discover the best way to exploitTh is advantage. 

General 1 zab i I ity and transfer of training .- - - 

The other part of the problem in developing students' critical 

♦ 

thinking skills is concerned with the Idea of transfer of training. An 
early educational view was that the classics "formed the mind" and that 
with enough practice of formal exercises In Latin or Greek or mathematics, 
a person could transfer this training to all other problems. For the most 
part, this formal disipline theory has been discarded; however, people in 
the sciences generally are esteemed as critical thinkers, presumably be- 
cause they learn to approach and to work with problems In an organized, 
logical way. m fact, those proponents of teaching' trad it lonal logic to 
ch.ldren with the hope of its transferral to other aspects of their lives 
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might be aligned with advocates of the class Ics-forralng-the-mlnd th-eory. 
These investigators (e.g.. Saadeh. Ennis. Roberge. Hyram. Henderson) 
expect too much in sl^ills transfer; they have placed themselves an^l their 
students on a remoie. academic mountain, thus requiring great leaps across 
the Intervening chasm if the rules of logic are to be applied to common 
life experiences. When viewed as syllogisms or conditional reasoning, cri- 
tical thinking Is too far removed from the concerns of everyday life and 
therefore not useful to learners except In specified, academic Instances. 
Even though these investigators experienced some measure of success in 
their studies of teaching logic to children, no long-range studies Inves- 
tigated the effects of this learning over any length of time (iJore than 
six months) or its applicability to othtfr problems. 

Modern theory of transf«fr (reported In Burton, Kimball and Wing) Indi- 
cated that transfer is not automatic. Is not dependent upon formal exer- 
cises but rather on teaching methods that prov Ide 1 Ifel Ike situations, and 
is facilitated by teaching directly for conscious transfer (p. 290). 
Russell has noted that under changed conditions, knowledge Is not used 
effectively (I960, p. 655). Still, a number of Investigators have con- 
sidered the possibility that some cognitive skills are sufficiently gener- 
al izable to serve as the basis for a cognitive curriculum separate from 
% subject matter curricula. For examole. Covington (1967). one of the 

developers of the Productive ThInKing Program, argues that the analytical, 
synthetic and evaluative skills and strategies that form the core of this 
vurriculum are applicable to wlde*areas of inquiry. Indeed. Orcssel (1955) 
written: 
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There are aspects of cr/tical thinking which pervade all areas 
of knowledge. Respect for exact information and concern about 
its adequacy, recognition of explicit or Implicit asi^fjmpt Ions , 
detection of Incon^lstenctes, creation of new Ideas, and evalu- 
ation of the adequacy or validity of . a conclusion or work are , 
Involved in communication. In science. In literature, and In 
the arts. 

» • 

To be sure, there are differences between the creativity of a 
scientist In proposing a new theory or designing an ingenious 
ex.^erlment and the creativity of an artist... (p. 419) 

At first glance, the general izabi 1 ity of these aspects of critical think- 
ing does not seem to be an unreasonable Idea. The problem only becomes 
evident when one tries to derive some usefulness frjom a set of very gen- 
eral strategies by applying them In a specific context. How valuable Is 
the phrase "evaluation of the adequacy or validity of a conclusion or 
work" to someone Involved In the intrlcaclei of a scientific experiment 
or appraising a set of poems? Its value lies only In reminding the inves- 
tigator that. a particular set of skills must be brought to bear on the 
problem. The nature-of these skilled behaviors, however, remains obscure. 

Approaching this problem from a slightly different focus, that is, 
deciding which subject areas are best suited for teaching particular think- 
ing processes, Snlth (I960) writes: 

.* 

in educational circles, the tendency has been to assume that all 
subjects were logically equivalent, by which Is meant that the 
content of any subject lends itself to the development of the 
•same habits of thinking as does any other subject... We are In- 
clined now to think that -subjects of instruction differ with re- 
spect to the intellectual operations they either require or 
permit that one subject may engage the teacher and students 
rv. operations which another subject may not require at all, or, 
'f so, only in a loose sort of way. (p. Sh) 

But even In the case of various subject areas utilizing the same intel- 

lectual operations, for example, critical thinking, the process must be 

Interpreted differently according to the peculiar needs of the area in 

It Is bein..j used. 
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Berlak (1965) has addressed this point In his discussion of the "^en- 
.eral-aspects View" when he cites the widespread belief that the operations 
of critical thinking (and reflective thinking and problem solving when 
seen as separate from critical thinking) Are general Izable to any problem 
that a learner might encounter. Identifying Ennis' work as the most scho- 
larly yet representative assertion of this genera I -aspects view, Berlak 
takes him to task because his twelve aspects of critical thinking do not 
meet the "ultimate" test of a set of^lntel lectual operations; that Is, "If 
they do not in some way help the learner to deal with Issues or .to make 
sense out of his personal life and ejcternal re»Wty,'the operations are of 
llttle.value" (p. 3)*. In additions, he lists several domains of experience 
In which an individual might struggle with problems or Issues and then 
suggests that since there Is not enough knowledge about problem solving, 
it is not yet possible to offer strategies to be used In all these areas 
of Investigation. He states: 

I am struck more with the diversity and complexity of the 
approaches used in the, various domains of knowledge than 
with the commonality. It Is undeniable that with syffl- 
-cient study we may find a high enough degree of similarity 
to justify a general label, but 'the slml larlty .may beat 
such a high level of. abstract lor. that It may be more Impor- 
tant to pay closer attention to the differences than to the 
similarities, especially if we expect our students to make 
some use of the thifiking skills we purportedly teach. <p. 7) 

According to Berlak, educators wishing to teach critical thinking should 

study the intellectual processes and output in specific areas of experience 

in order to develop "context-specific" models for use in judging and im- 

prcviny students' work in those areas. The developers of such a model 

would need to demonstrate that it was of value to experts in that parti- 
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Thus. Berlak suggests that educators scuttle the general goal of teaching 
thinking and replace^ it witli a "careful analysis of the thought process 
In the various areas of human experiences, the construction of models, and 
a test of their validity" (p. 12). 

Concurring with Berlak's view, Allen and Rott state the importance of 
specifying the field in which critical thinking is to take place: 

Since it Is difficult for a single set of critical thinking stand- 
ards, or even a cluster of such standards, to define adequately 
what a person must do to be critical In all fields of human 
endeavor. It would seem wise to, determine the particular field 
In which the student is to develop critical skills, (p. 15) 

They recommend a model of critical thinking that expjalns the field of 
ordinary discourse; but they do not go as far as Berlak, because they 
group the humanities and the social sciences Into this category,* reasoning 
that these disciplines aim at gearing the student to function logically 
in the field or ordinay discourse. 

Cone 1 us ign 

The ability to function more effectively In everyday life has been 
ernpnaslzed as an important goal of education to which schools should give 
serious attention. Despite the more grandiose rationales for developing 
critical thinking abilities to encourage individuals' independent judg- 
^nent and self-direction, to deal with a world of exploding knowledge, and 
to ensure Informed participation In the democratic process, perhaps the 
"o,t compelling reason comes from Russell (I960): 
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In a world where ^ho child gets little help In evaluating the 
Ideas In the comic strip, the movie "epic," the advertising 
pitch," and the unspoken assumptions of the TV western, It ' 
seems Important that school programs give help In developing 
critical thinking abilities, (p. 652*) 

If critical thinking skills are to be taught effectively for use in such 
diverse areas as consutnerism, reading the newspaper, law, the science 
laboratory, or drama, it Is clear that a unitary model will not suffice. 
Indeed., as has been pointed out, there are sever^ educational fronts In 
need of attention if the goal of teaching for thinking Is to become a real 
istic one. What is recommended; then. Is a five-pronged approach to take 
hold of this long-time pedagogical problem. 

JhSSH* Investigators and educators Interested In the field of 
critical thinking must reach-some general agreement on the nature, shape 
and boundaries of what comprises critical thinklnfl. Hopefnlly, they wiU 
view critical thinking In Its narrowest sense (evaluation) as a tool, not 
a formal discipline. When treated as learned skills, critical thinking 
can serve as a set of objectives to guide Instruction in s\ibject"or con- 
tent areas. 

^' Curriculufi i development . Efforts' to develop curricula in specif Ic 
content areas should be undertaken so as to Identify those particular 
critical thinking behaviors suited to those domains. If the curricula arc 
useful in interpreting external reality, they will be validated by prac- 
titioners in their respective areas. These curricula cannot be developed"" 
in isolation.- Rather, serious study of output in each content arec must 
be conducted in order to arrive at meaningful thinking behaviors. 
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3. instructional setting ^ School personnel must recognize the Impor- 
.tance of teaching thinking skills as the core of curricula and set about 
to ease the transition from collecting facts to learning skill behaviors. 
The keynote Is to facilitate Instruction In thinking skills, which may re- 
quire schedule adjustments to permit enough time for learning and practicing 
them in a variety of contexts* Such flexibility may result In variable 
student groupings, team teaching approaches or Independent project time for 
ski 1 Is practice. t 
^. Teacher training . It Is necessary that prospective teachers 

» 

approach their own studies from a thinking perspective If they are to use 
such a method later In their own teaching* In addition, educational 
methods courses should train In ways to teach for thinking a$ well as for 
content. Furthermore, for those already teaching In^the schools, train- 
ing workshops and conferences will 1>e needed to achieve a positive effect 
in including the teaching of skill behaviors* Obviously, this training 
aspect requires massive development ^t the university and graduate levels 
as wel I as within school systems* 

5. Evjluatton instruments * Only when there are adequate tests for 
citicai thinking will Instruction in these skills take place* Tests of 
critTcal thinking shOuld'be built by individual package developers, as well 
as by separate testing agencies, ideally utilizing teams of practitioners 
in particular content areas and evaluation specialists In thinking skills. 

Headway must be made In all five of these areas If critical thinking 
is to be taught as a meaningful set of objectives In a variety of contexts. 
This progress will not occur until educators recognize the validity of 

t 

teaching students the skills needed to order their existence In a dynamic 
society. ^ 
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